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Abstract: Albizia lebbeck (L.) Benth. is an important medicinal tree found in Pakistan. The present study evaluates the composition and
antioxidant potential of various parts of the A. lebbeck plant. Compositional studies indicated carbohydrates as major components while
saponin was found as a major antinutrient in both pods and seeds. Potassium was found in the highest amount and copper in the lowest.
The amino acid profile indicated that arginine and lysine are present in excessive amounts in seeds while glutamic acid and aspartic
acid are present in the highest concentrations in pods. While the linoleic acid was detected as the major fatty acid in pod and seed oil,
α-tocopherol was determined as the major tocopherol component in oil. In vitro antioxidant assays such as ferric reducing antioxidant
power, total radical-trapping antioxidant parameter, and Trolox equivalent antioxidant capacity showed that the examined extracts have
potent antioxidant potential.
Key words: Albizia lebbeck (L.) Benth., amino acids, minerals, α-tocopherol, ferric reducing antioxidant power, digestibility

1. Introduction
Albizia lebbeck (L.) Benth. (Mimosaceae), known locally
as shirish, is an unarmed deciduous woody tree, 12–21 m
in height, having pale bark with glabrous young shoots.
It is cultivated in many parts of Pakistan in farmlands,
along roadsides, on irrigated plantations, along rivers,
and as an ornamental plant in gardens due to its pleasant
appearance (1,2). The plant has a remarkable reputation
due to its food, feed, and medicinal value. It is considered
a potent alexipharmic, and every part of it is prescribed for
the treatment of bites and stings from venomous animals.
Its leaves are reported to be good for ophthalmic diseases,
night blindness, syphilis and ulcer (3,4), cold, cough, and
respiratory disorders (5,6). The leaves are also used as
cattle fodder, mulch, and manure due to high nitrogen
contents (7). The bark is bitter, cooling, alexiteric, and
anthelmintic, and cures diseases of blood, leucoderma,
itching, skin disease, piles, excessive perspiration,
inflammation, bronchitis, and toothache and strengthens
the gums and teeth; it is used for leprosy, deafness, boils,
scabies, syphilis, paralysis, and weakness (8). After drying
and pounding, it is used as a soap substitute. Its roots
alleviate spasms and stimulate the cardiovascular system,
* Correspondence: sercisli@gmail.com

besides having anticancer and spermicidal properties (9).
The flowers are aphrodisiac, emollient, and maturant, and
their smell is useful in hemicranias (4). Flowers are used
for the treatment of spermatorrhea. Its seeds are eaten
after boiling by native people. The seeds are aphrodisiac,
astringent, and used as brain tonic as well as for treating
gonorrhea, while the seed oil is applied topically to cure
leucoderma (10). Seeds are also used to cure piles, diarrhea,
and scrofulous swellings. The pod extract is believed to
possess antiprotozoal, hypoglycemic, antidiabetic, and
anticancer properties (6,11). Besides use as fuel wood, it is
grown as fodder for camels, goats, sheep, and other cattle
in Pakistan, which eat its leaves, twigs, seeds, and pods.
The plant is also used as a windbreak crop.
Despite its versatile uses, there are limited data
on the composition of seeds and pods as well as the
antioxidant capacity of the stem, pods, and root of A.
lebbeck. In continuation of our series of efforts to explore
compositional studies and antioxidant potential of legumes
of Pakistan (12–20), we have analyzed the composition of
seeds and pods and the antioxidant activity of the stem,
root, and pods.
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2. Materials and methods
2.1. Sample collection
A. lebbeck (L.) Benth. pods and seeds were sampled in a
collection from the Department of Agronomy, Bahauddin
Zakariya University, Multan, Pakistan. The plant materials
were air-dried in shadow and laboratory conditions. After
drying, the pods and seeds were crushed to coarse powder
by mortar and pestle. The powdered materials were used
for compositional analyses and extract preparations.
2.2. Proximate analysis
Crude fiber, lipids, ash, protein, and carbohydrates were
determined according to AOAC methods (21).
2.3. Antinutrient determination
The determination of the cyanide, oxalate, and saponin
contents was carried out using previously reported
methods (21–23). Trypsin inhibitor activity was estimated
using benzoyl-DL-arginine-p-nitroanilide hydrochloric as
substrate (24).
2.4. Mineral content
The samples after acid digestion were used for elemental
analysis. Sodium and potassium were estimated by flame
photometer (Flame Photometer Model-EEL). An atomic
absorption spectrophotometer (PerkinElmer Model 5000)
was used to measure calcium, manganese, magnesium,
zinc, copper, and iron, while phosphorus was determined
by the phosphovanado–molybdate method (10). The
samples were quantified against standard solutions of
known concentration that were analyzed concurrently.
2.5. Amino acid analysis
Samples (300 mg) were hydrolyzed with 6 M HCl in an
evacuated test tube for 24 h at 105 °C. The dried residue was
dissolved in citrate buffer (pH 2.2) after flash evaporation.
Aliquots were analyzed in an automatic amino acid
analyzer (Hitachi PerkinElmer Model KLA 3B), using the
buffer system described earlier. Methionine and cystine
were analyzed separately after performic acid treatment
and subsequent hydrolysis with HC (25). Tryptophan
was determined after alkali (NaOH) hydrolysis by the
colorimetric method (26).
2.6. In vitro protein digestibility
A multienzyme technique was used to measure the in vitro
protein digestibility (27). Fifty milliliters of glass-distilled
water was added to the sample (the amount of the sample
was adjusted so as to contain 6.25 mg/mL) and kept for 1
h at 5 °C to hydrate. The sample suspension was adjusted
to pH 8.0 with 0.1 N HCl and/or 0.1 N NaOH while
stirring in a water bath maintained at 37 °C for 15 min.
The multienzyme solution (1.6 mg/mL trypsin, 3.1 mg/
mL chymotrypsin, and 1.3 mg/mL peptidase maintained
in an ice bath at pH 8.0) was added (5 mL) to the protein
suspension while stirring at a constant temperature of 37
°C. Exactly 10 min after the addition of the multienzyme
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solution, the pH of the hydrolysate was measured and the
percentage of in vitro protein digestibility was calculated
from the formula given below (28).
Y = 210.464 – 18.103X,
where X = pH of protein suspension after digestion (10
min) with multienzyme solution and Y = percentage of
digestibility.
2.7. In vitro starch digestibility
Ten milliliters of HCl–KCl buffer, with a pH of 1.5, was
added to 50 mg of flour sample, and then 0.2 mL of a solution
containing 1 g of pepsin in 10 mL of HCl–KCl buffer was
added to each sample. The samples were incubated at 40
°C for 1 h in a shaking water bath. Volume was completed
to 25 mL with Tris-maleate buffer, pH 6.9. Five milliliters
of α-amylase solution (2.6 UI) in Tris-maleate buffer was
added to each sample. Samples were then incubated at 37
°C in a shaking water bath for 3 h. From this, a 1-mL aliquot
was taken and placed in a tube that was shaken vigorously
at 100 °C for 5 min to inactivate the enzyme. Next, 3 mL
of 0.4 M sodium acetate buffer, pH 4.75, was added to
the aliquot, and 60 µL of amyloglucosidase was used to
hydrolyze the digested starch to glucose over 45 min at 60
°C in a shaking water bath. Volume was adjusted from 10
to 100 mL with distilled water. Triplicate aliquots of 0.5 mL
were incubated with glucose oxidase/peroxidase reagent.
The glucose was converted into starch by multiplying by
0.9 (29). Percentage of starch digestibility was calculated
as percent starch hydrolyzed from the total starch content
of the sample.
2.8. Fatty acid composition
The fatty acid composition of the extracted oils was
determined following the ISO draft standard ISO/FIDS
5509 (30). One drop of oil was dissolved in 1 mL of
n-heptane, 50 µL of 2 M sodium methanolate in methanol
was added, and the closed tube was agitated vigorously
for 1 min. After addition of 100 µL of water, the tube
was centrifuged at 4500 × g for 10 min and the lower
aqueous phase was removed. After 50 µL of 1 M HCl was
added to the n-heptane phase, the 2 phases were briefly
mixed and the lower aqueous phase was rejected. About
20 mg of sodium hydrogen sulfate was added, and after
centrifugation at 4500 × g for 10 min the top n-heptane
phase was transferred to a vial and injected into a Varian
5890 gas chromatograph with a capillary column, CP-Sil88
(100 m long, 0.25 mm i.d., film thickness 0.2 µm). The
temperature program was: from 155 °C heated to 220 °C
(1.5 °C/min), 10 min isotherm; injector 250 °C, detector
250 °C; carrier gas 1.07 mL/min H2; split ratio 1:50; detector
gas 30 mL/min H2; 300 mL/min air and 30 mL/min N2;
manual injection volume less than 1 µL. The integration
software computed the peak areas, and percentages of
fatty acid methyl esters (FAMEs) were obtained as weight
percent by direct internal normalization.
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2.9. Tocopherol content
For determination of tocopherols, a solution of 250 mg of
studied samples oil in 25 mL of n-heptane was directly used
for high-performance liquid chromatography (HPLC).
The HPLC analysis was conducted using a Merck/Hitachi
low-pressure gradient system fitted with an L-6000 pump,
a Merck-Hitachi F-1000 fluorescence spectrophotometer
(detector wavelengths for excitation 295 nm, for emission
330 nm), and a D-2500 integration system; 20 µL of the
samples was injected by a Merck 655-A40 autosampler
onto a diol-phase HPLC column 25 cm × 4.6 mm i.d.
(Merck) using a flow rate of 1.3 mL/min. The mobile phase
used was n-heptane/tert-butyl methyl ether (99 + 1, v/v)
(31).
2.10. Preparation of extracts for total phenolic, total
flavonoid content, and antioxidant assays
A. lebbeck (L.) pods, stems, and roots were collected
from the Department of Agronomy, Bahauddin Zakariya
University, Multan, Pakistan. Plant material (0.5 kg each)
was macerated with aqueous methanolic mixture (80:20;
v/v, 1 L) at room temperature for 15 days with occasional
shaking. The extracts obtained were filtered through filter
paper under vacuum and concentrated under reduced
pressure in a rotary evaporator (model Q-344B, Quimis)
using a warm water bath (model Q-214M2, Quimis) to
obtain a thick gummy mass, which was further dried in a
desiccator and stored in a vial in a refrigerator at 4 °C until
further use.
2.11. Determination of total phenolic and flavonoid
contents
Extracts were assayed for total phenolic and flavonoid
contents by following the previously reported methods
of Heimler et al. (32) and Jia et al. (33), respectively, and
the results were expressed as gallic acid equivalents mg
(GAE)/g and as mg catechin equivalents (CAE)/g.
2.12. Antihemolytic assay
Antihemolytic activity of extracts was studied according
to the method of Naim et al. (34), whereby red blood cells
obtained from cow blood were diluted with phosphate
buffered saline to prepare a 4% suspension. The solution
of extract (500 µg) in 1 mL of saline buffer was added to
2 mL of this suspension, and the volume was made up
to 5 mL with saline buffer. After incubating the mixture
at ambient conditions for 5 min, 0.5 mL of 0.3% H2O2
solution in saline buffer was added to the mixture to induce
oxidative degradation in the lipoprotein membrane.
The concentration of H2O2 in the reaction mixture
was adjusted to bring approximately 90% hemolysis in
blood cells. The reaction mixture was then centrifuged
at 3000 rpm for 10 min and the extent of hemolysis was
determined by measuring the absorbance at 540 nm to
measure hemoglobin liberation. Inhibitory activity of

extracts on hemolysis was calculated and expressed as
percent inhibition. For comparison, α-tocopherol and
BHA were used.
2.13. Total antioxidant capacity determination
Plant extracts were analyzed for their antioxidant capacity
by 3 different antioxidant assays: Trolox equivalent
antioxidant capacity (TEAC) (35), ferric reducing
antioxidant power (FRAP) (36), and total radical-trapping
antioxidant parameter (TRAP) (37). The TEAC and TRAP
values were expressed as micromoles of Trolox per gram
of plant extract, and FRAP values were expressed as
micromoles of Fe2+ equivalents per gram of plant extract.
2.14. Statistical analysis
All of the analyses were performed in triplicate to minimize
the incidence of error. The MSTAT-C statistical computer
package was used during the analysis of variance and least
significant difference calculations.
3. Results and discussion
Proximate composition (Table 1) indicated presence of
higher contents of carbohydrates (49.07 ± 0.19% to 57.89
± 1.03%), crude fiber (5.62 ± 0.41% to 7.71 ± 0.49%), and
proteins (34.17 ± 0.20% to 23.63 ± 0.77%) for seed and pod,
respectively. Our results for crude protein, crude fiber, and
carbohydrate contents for seeds differ from those reported
earlier (38) as 19.40 ± 0.00%, 38.50 ± 0.01%, and 27.30
± 0.001% for carbohydrates, crude fiber, and proteins,
respectively. Similarly, carbohydrate (32.2 ± 0.03%) and
crude fiber (11.63 ± 0.21%) values reported earlier (39)
are very different from our findings. However, our results
are in partial agreement with some previous findings
(40) of carbohydrates (43.19 ± 1.20%), crude fiber (2.11
± 0.20%), and proteins (38.60 ± 0.40%). The differences
observed may be due to agrogeoclimatic conditions that
affect the composition of seeds. There is only one report
on the proximate composition of pods (41). The study of
Table 1. Proximate chemical composition (%) of Albizia lebbeck
seed and pod. Data are expressed as the mean ± standard
deviation; values having different letters differ significantly (P <
0.05).
Component

Seed

Pod

Crude protein

34.17b ± 0.20

23.63b ± 0.77

Total lipids

6.11c ± 1.40

7.08c ± 0.51

Total carbohydrates

49.07a ± 0.19

57.89a ± 1.03

Crude fiber

5.62c ± 0.41

7.71c ± 0.49

Ash

5.03c ± 0.12

3.69d ± 0.80
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proteins from unconventional and wild sources is very
useful to analyze the feasibility of their incorporation into
the diet as a way to combat the nutritional deficiencies of
the poorest populations, resulting from the intake of foods
that do not meet nutritional requirements. The high ash,
crude fiber, and carbohydrate content indicate that pod
and seeds should be suitable for use in animal feed as
supplementary material.
As seen in Table 2, cyanide, oxalate, saponin, and
trypsin inhibitory activity were determined as antinutrient
compounds and the content of saponin was the highest in
seeds and pods. The antinutrients observed were cyanide
(0.21 ± 0.13 and 2.35 ± 1.01 mg/kg), oxalate (0.04 ± 0.45
and 1.53 ± 0.62 mg/kg), saponin (834.13 ± 0.69 and
1174.08 ± 3.05 mg/kg), and trypsin inhibitor activity (16.4
± 0.31 and 44.56 ± 1.88 µg/mg flour). Our results for seeds
are in partial agreement with some previous findings
(38,39,42,43) due to different measuring units involved.
We encountered no research about antinutritional content
of A. lebbeck pod. The antinutrients may reduce feed intake
and bioavailability of minerals; however, the content of
these antinutrients is very low and may not cause any
undesirable effects. The relatively high saponin content
of the pods may be responsible for spermicidal effects
of pods. It may be suggested that the removal of the pod
from the seed should increase the nutritional value of the
material, because the pods include higher antinutritional
components than the seed.
Mineral contents indicated that potassium was in the
highest concentration (599.22 ± 1.66 and 178.63 ± 0.92
mg/100 g), followed by sodium (381.75 ± 1.73 and 106.32
± 0.11 mg/100 g), while copper was found in the lowest
amount (0.56 ± 0.04 and 1.02 ± 051 mg/100 g) for seed and
pod, respectively (Table 3). Our results are different from
those reported earlier (38,39,41,42) for seed and pod. The
results indicate the presence of all essential elements in
sufficient quantities. The seed could also be a good source
of magnesium, iron, and selenium in animal diets. The
presence of metals in plants usually depends on cultivars,
Table 2. Antinutrient contents of Albizia lebbeck seed and pod.
Data are expressed as the mean ± standard deviation; values
having different letters differ significantly (P < 0.05).
Antinutrient

Seed

Pod

Cyanide (mg/kg)

0.21c ± 0.13

2.35c ± 1.01

Oxalate (mg/kg)

0.04c ± 0.45

1.53c ± 0.62

Saponin (mg/kg)

834.13a ± 1.69

1174.08a ± 3.05

Trypsin inhibitor activity
(µg/mg flour)

16.04b ± 1.31

44.56b ± 1.88
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Table 3. Mineral contents (mg/100 g) of Albizia lebbeck seed and
pod. Data are expressed as the mean ± standard deviation; values
having different letters differ significantly (P < 0.05).
Mineral

Seed

Pod

Calcium

391.38b ± 0.27

104.36c ± 1.42

Copper

0.56f ± 0.04

1.02f ± 051

Iron

92.34c ± 1.52

7.35e ± 0.73

Magnesium

79.08c ± 1.18

159.18b ± 0.44

Manganese

39. 51d ± 0.35

35.29d ± 0.65

Phosphorus

31.45d ± 0.47

6.11e ± 0.89

Potassium

599.22a ± 1.66

178.63a ± 0.92

Sodium

381.75b ± 1.73

106.32c ± 0.11

Zinc

18.07e ± 0.77

3.09.80f ± 1.04

Na:K

0.63

0.09

Ca:P

12.44

0.21

agrogeoclimatological conditions, maturity, and collection
time, as well as plant tissue, soil, water, and fertilizer
composition, along with permissibility, selectivity, and
absorbability of plants for the uptake of these metals (20).
Amino acid profile generally indicates the nutritive
value of a protein. The data (Table 4) indicated that arginine
(14.59 ± 0.16%), lysine (13.48 ± 0.07%), and histidines
(11.36 ± 0.28%) are present in excessive amounts in seed,
while glutamic acid (17.22 ± 0.42%) and aspartic acid (3.03
± 0.90%) are present in the highest concentrations in pod.
These results are comparable to those of earlier studies (44)
for seed, despite differences due to different units involved.
The in vitro protein and starch digestibility was in
the range of 41.00 ± 0.13% to 35.81 ± 1.67% and 62.21 ±
0.62% to 47.53 ± 2.12% for seeds and pods, respectively
(Table 5). There is only one report on digestibility of the
carbohydrates and protein of pods (41). Legume starches
are generally known to contain more amylose and are less
digestible.
Owing to their curative properties and health-boosting
nutritional bioconstituents, the plant’s oils are used against
leprosy. Visual observation of oil revealed it to have a light
brown color. Fatty acid composition (Table 6) indicated the
presence of linoleic acid in highest contents (47.13 ± 0.82%
and 52.39 ± 0.38%), while sufficient amounts of oleic acid
(23.37 ± 0.62% and 32.00 ± 0.41%) and palmitic acid (17.02
± 0.24% and 8.83 ± 0.82%) are also present in the seed and
pod, respectively. Tocopherol contents (Table 7) are well
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Table 4. Amino acid composition (%) of Albizia lebbeck seed and
pod. Data are expressed as the mean ± standard deviation; values
having different letters differ significantly (P < 0.05).

Table 6. Fatty acid (%) profile of Albizia lebbeck seed and pod.
Data are expressed as the mean ± standard deviation; values
having different letters differ significantly (P < 0.05).

Amino acid

Component

Seed

Pod

Seed

Pod

Alanine

4.06b ± 0.74

3.68 ± 0.35b

16:0

17.02c ± 0.24

8.83c ± 0.82

Arginine

14.59a ± 0.16

11.44 ± 0.57a

16:1

0.89d ± 0.89

0.17d ± 0.17

Aspartic acid

8.07a ± 0.39

13.03a ± 0. 90

18:0

4.76d ± 0.71

1.22d ± 0.26

Cystine

0.64b ± 0.26

1.20b ± 0.07

18:1

23.37b ± 0.62

32.00b ± 0.41

Glutamic acid

6.22b ± 0.71

17.22a ± 0.42

18:2

47.13a ± 0.82

52.39a ± 0.38

Glycine

3.06b ± 0.02

3. 63b ± 0.91

18:3

5.01d ± 0.56

2.45d ± 0. 80

Histidine

11.36a ± 0.28

2.01b ± 0.74

20:0

1.14d ± 0.43

0.88d ± 0.59

Isoleucine

4.21b ± 0.71

3.03b ± 0.36

20:1

0.68d ± 0.22

0.57d ± 0.08

Leucine

5.34b ± 0.49

6.84b ± 0.66

Lysine

13.48a ± 0.07

5.62b ± 0.54

Methionine

0.55b ± 0.52

1.70b ± 0.37

Phenylaniline

5.02b ± 0.18

6.30b ± 0.96

Proline

3.81b ± 0.18

4.03b ± 0.63

Tocopherol

Serine

4.01b ± 0.12

5.06b ± 0.29

Threonine

3.23b ± 0.06

3.91b ± 0.39

Tryptophan

4.61b ± 0.24

1.00b ± 0.61

Tyrosine

4.71b ± 0.41

2.30b ± 0.30

Valine

3.03b ± 0.04

3.10b ± 0.39

Table 5. In vitro protein and starch digestibility of Albizia
lebbeck seed and pod. Data are expressed as the mean ± standard
deviation; values having different letters differ significantly (P <
0.05).
Parameter

Seed

Pod

In vitro protein digestibility

41.00b ± 1.55

35.81b ± 1.67

In vitro starch digestibility

62.21a ± 1.88

47.53a ± 2.12

in line with those reported earlier (44), and appreciable
amounts of these constituents are present. α-Tocopherol
was found in the highest amount (51.7 ± 0.26 mg/100 g and
35.99 ± 0.09 mg/100 g) in total tocopherol content while
δ-tocopherol was found in the lowest amount (1.53 ± 0.74
mg/100 g and 0.04 ± 0.58 mg/100 g) for seeds and pods,
respectively (Table 7). High amounts of tocopherols can

Table 7. Tocopherol profile (mg/100 g) of oils of Albizia lebbeck
seed and pod. Data are expressed as the mean ± standard
deviation; values having different letters differ significantly (P <
0.05).
Seed

Pod

α-Tocopherol

51.70a ± 0.26

35.99a ± 0.09

β-Tocopherol

11.04c ± 0.39

2.04c ± 0.35

γ-Tocopherol

20.66b ± 0.11

13.29b ± 1.17

δ-Tocopherol

1.53d ± 0.74

0.04d ± 0.58

Total

84.93 ± 0.55

51.36 ± 2.19

be interesting for the production of naturally occurring
tocopherols for the stabilization of fats and oils against
oxidative deterioration and for applications in dietary,
pharmaceutical, or biomedical products.
Total phenolic and flavonoid content determination
from herbal extracts is considered necessary to study
the potential of plants for disease prevention and is the
first step in the determination of the antioxidant activity
of herbal extracts (45). The total phenolic and flavonoid
contents of the pods (51.21 ± 0.25 and 39.07 ± 0.63 mg/g),
stem (209.08 ± 1.03 and 371.27 ± 2.12 mg/g), and root
(102.01 ± 1.41 and 89.08 ± 1.02 mg/g) appear in Table 8.
Significant levels of polyphenolic compounds have also
been found in the extracts of various parts of A. lebbeck
from Egypt (46), India (47), Brazil (48), and Cuba (49).
However, there are very few data on the total phenolic and
total flavonoid contents of the root, stem, and pods of A.
lebbeck.
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same trend was observed for TEAC and TRAP assays, and
the order of antioxidant potential observed was stem > root
> pod. Usually the stem has a higher antioxidant potential
than other plant parts, as per our previous findings for
other species (19). The distinct scavenging activities of
methanolic extracts from different parts may be due to
the diverse chemical nature of various phytochemicals.
All parts of A. lebbeck may be good candidates for further
development as antioxidant remedies. The presented results
are in the agreement with those published earlier (47). They
suggest that the pods, root, and stem may act as free radical
scavengers, which are capable of transforming reactive
species into stable nonradical products.
A simple linear regression analysis was used to analyze
the correlation between the TEAC values and total phenolic
contents (Figure 1a). A positive linear correlation was
1200
1000

TPC vs TEAC (µmol/g)
200

Total
flavonoid content

Pod

51.21c ± 0.25

39.07c ± 0.63

Root

102.01b ± 1.41

89.08b ± 1.02

Stem

209.08a ± 1.03

371.27a ± 2.12

TPC vs FRAP (µmol/g)
TPC vs TRAP (µmol/g)

0
500

FRAP

Total
phenolic content

600
400

Table 8. Total phenolic content (mg/g dry basis) and total
flavonoid content (mg/g dry basis) of Albizia lebbeck root, stem,
and pods. Data are expressed as the mean ± standard deviation;
values having different letters differ significantly (P < 0.05).
Sample

a

800
TEAC

Polyunsaturated fatty acids are major constituents of
erythrocyte membranes and are vulnerable to free radical
attack leading to erythrocyte membrane damage and
hemolysis. Phenolic compounds present in crude extracts
may have the ability to quench hydroxyl radicals before the
radicals attack biomolecules of the erythrocyte membrane
to cause oxidative hemolysis. The percent inhibition
observed for pods, stem, root, BHA, and α-tocopherol
was 41.02 ± 0.29, 48.21 ± 0.76, 56.11 ± 0.12, 69.43 ± 0.34,
and 63.14 ± 0.19 in 500 µg/mL, respectively (Table 9). Like
the other parameters, no previous study exists on stem,
pods, and root. The results from the antioxidant assays
showed that examined extracts showed potent antioxidant
activity (Table 10), indicating their ability to act as radical
scavengers to various extents. Antioxidant capacity assays
mainly focus on thermodynamic conversion and measure
the number of electrons donated or radicals quenched by a
given antioxidant molecule. In the FRAP assay, antioxidant
components present in crude extract donate a single
electron to the ferric-tripyridyltriazine (Fe(II)-TPTZ)
complex, reducing it to blue ferrous TPTZ (Fe(II)-TPTZ)
complex, which absorbs strongly at 593 nm. The highest
FRAP values were observed for stem extracts (514.23 ± 2.02
µmol/g), indicating greater antioxidant capacity than in root
(254.90 ± 1.50 µmol/g) and pod (137.22 ± 1.24 µmol/g). The
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Table 9. In vitro antihemolytic activity of Albizia lebbeck pods
and leaves of root, stem, and pods. Data are expressed as the
mean ± standard deviation; values having different letters differ
significantly (P < 0.05).
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Antihemolytic activity (%)

Pod

41.02d ± 0.29

Root

48.21c ± 0.76

Stem

56.11b ± 0.12

BHA

69.43a ± 0.34

α-Tocopherol

63.14a ± 0.19

c

160
TRAP

Sample

180

140
120
100
80

40 60 80 100 120 140 160 180 200 220
Total phenolic contents

Figure 1. Correlation between the total phenolic contents (TPC)
and a) TEAC, b) FRAP, and c) TRAP assays.
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Table 10. Antioxidant activity of Albizia lebbeck pods and leaves of root, stem, and pods. Data are
expressed as the mean ± standard deviation; values having different letters differ significantly (P < 0.05).
Sample

TEAC (µmol/g)

FRAP (µmol/g)

TRAP (µmol/g)

Pod

207.50c ± 2.05

137.22c ± 1.24

98.39b ± 1.12

Root

483.23b ± 1.42

254.90b ± 1.50

188.07a ± 0.88

Stem

981.33a ± 3.01

514.23a ± 2.02

98.21b ± 1.74

observed. The regression equation Y = –29.95 + 4.86 was
statistically significant (F = 3.22, P < 0.0245), and the
coefficient of determination was R2 = 0.99. The results suggest
that the 2 methods are generally consistent for evaluating
antioxidant capacities. Similarly for the correlation between
FRAP values and total phenolic contents (Figure 1b), the
regression equation Y = 13.08.2 + 2.39x was statistically
significant (F = 11.29, P < 0.0067), and the coefficient of
determination (R2) was 0.92. For the correlation between
TRAP values and total phenolic contents, the regression
equation Y = 144.201 – 0.13x was also statistically significant
(F = 0.547, P < 0.8696), and the coefficient of determination
was R2 = 0.041 (Figure 1c). The results indicate a positive
linear correlation, and the total antioxidant capacities of A.
lebbeck can be attributed to their phenolic contents.

This study indicates A. lebbeck to be a cheap, reliable,
and safe plant-based resource to meet the demand for
protein-rich foods. It may provide healthy and useful food
by providing many of the nutrients the human body needs,
as it is high in protein, cholesterol-free, high in dietary
fibers, and low in saturated fat. On the basis of the results
of this study, it is concluded that extracts of A. lebbeck
have significant antioxidant activity along with nutritional
value, as compared to other well-characterized, standard
antioxidant systems in vitro. This study highlights the need
for further research on the isolation and characterization
of the constituents from extracts in order to decode the
specific phytochemical constituent(s) responsible for the
antioxidant activity of the plant.
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